Short-term administration of (-)-epigallocatechin gallate reduces hepatic steatosis and protects against warm hepatic ischemia/reperfusion injury in steatotic mice.
Hepatic steatosis increases the extent of cellular injury incurred during ischemia/reperfusion (I/R) injury. (-)-Epigallocatechin gallate (EGCG), the major flavonoid component of green tea (camellia sinensis) is a potent antioxidant that inhibits fatty acid synthase (FAS) in vitro. We investigated the effects of EGCG on hepatic steatosis and markers of cellular damage at baseline and after I/R injury in ob/ob mice. Animals were pretreated with 85 mg/kg EGCG via intraperitoneal (ip) injection for 2 days or oral consumption in the drinking water for 5 days before 15 minutes of warm ischemia and 24 hours of reperfusion. After EGCG administration, total baseline hepatic fat content decreased from baseline. Palmitic acid and linoleic acid levels also were reduced substantially in all ECGC-treated animals before I/R. Alanine aminotransferase (ALT) levels decreased in all EGCG-treated animals compared with control animals after I/R. Histologic analysis demonstrated an average decrease of 65% necrosis after EGCG administration. EGCG administration also increased resting hepatic energy stores as determined by an increase in cellular adenosine triphosphate (ATP) with a concomitant decrease in uncoupling protein 2 (UCP2) before I/R. Finally, there was an increased level of glutathione (GSH) in the EGCG-treated mice compared with the vehicle-treated mice both at baseline and after I/R. In conclusion, taken together, this study demonstrates that treatment with ECGC by either oral or ip administration, significantly protects the liver after I/R, possibly by reducing hepatic fat content, increasing hepatic energy status, and functioning as an antioxidant.